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DETERMINING EFFECTIVE RATES OF BONDS

When bonds are purchased at a discount and held to maturity the total
income earned by the investor consists of two elements, namely, the total
coupon or cash interest and the total discount. Since the total income over
the entire period of ownership consists of these two elements, the income for
each period should also consist of proper portions of these two elements. That
is to say, the discount should be amortized or accumulated over the life of the
investment, and should neither be taken up immediately as income at the date
of acquisition nor deferred until the maturity of the bonds and taken up as
income in total at that time.
Conversely, if bonds are purchased at a premium and held to maturity, the
income over the period of ownership consists of the total cash interest minus
the premium which was paid at the date of purchase and which will be lost by
the redemption of the bonds at par at maturity. Therefore, the income of
each period should be the amount of the cash interest minus a proper proportion
of the premium.
There is a tendency on the part of investors in bonds and other terminable
securities to ignore the amortization of premium and accumulation of discount,
particularly if there is no certainty that the securities will be held until matu
rity. Even in such cases, however, it would appear preferable to treat the
premium or discount as properly subject to periodical reduction, because, since
a bond bought at a premium theoretically decreases in value as it approaches
maturity, and a bond bought at a discount increases in value as it approaches
maturity, any omission of amortization misstates the periodical income, and
misstates the profit or loss on the sale of the security.
The principles which govern the amortization of premium and discount by
an investor also govern the amortization on the books of the obligor and, in
the latter case, there is not the same excuse for ignoring the amortization
because, while the investor may not hold the security until its maturity and
hence may not realize the discount or suffer the loss of the premium in full, the
obligor will, ignoring a possible exercise of conversion or pre-maturity redemp
tion privileges, pay the liability at par.
Except in the case of serial bonds and other obligations payable in instal
ments, it is usually regarded as sufficiently accurate to apportion the discount
or premium equally among the several interest periods. For instance, let us
assume that 7% bonds of a par value of $100,000.00, payable in five years
with semi-annual interest, are bought for $104,265.10. Schedule 1 shows the
equal apportionment of the premium over the ten interest periods and the
semi-annual net income of $3,073.49, representing $3,500.00 cash interest
collected minus $426.51 premium amortized.
This equal instalment method of amortization is not scientifically correct and
does not accurately state the income on the investment during successive
periods. The semi-annual amortization of $426.51 represents a reduction of
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the carrying value. That is to say, the investor regards the $3,500.00 cash
received as consisting of two parts, namely, a partial return in the amount of
$426.51 of the premium paid at the time of purchase, and income of $3,073.49.
But since the investment during each successive period is thus reduced the
income during each successive period should correspondingly decrease. That
is to say, the income of the first period should be larger than $3,073.49, and the
income for the last period should be less than $3,073.49.
Schedule 1
Statement of income per six months’ period if premium is amortized in
equal instalments
Premium
Net
Cash
income
amortized
Period
coupon
(3)
(2)
(1)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

$3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00

$426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51

$3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49

$35,000.00

$4,265.10

$30,734.90

...........................................................
..........................................................
...........................................................
..........................................................
..........................................................
..........................................................
..........................................................
..........................................................
..........................................................
..........................................................

Another way of indicating the inaccuracy of this method from a scientific
standpoint is by noting the increase in the rate of income on the diminishing
investment. This increase in income rates is shown by schedule 2.
Schedule 2
Statement showing increase in rate earned on diminishing investment when
premium is amortized in equal instalments

Period

Investment
(1)

Income
(2)

Rate
(3)

1.................................................................
2.................................................................
3.................................................................
4.................................................................
5.................................................................
6.................................................................
7.................................................................
8.................................................................
9.................................................................
10.................................................................

$104,265.10
103,838.59
103,412.08
102,985.57
102,559.06
102,132.55
101,706.04
101,279.53
100,853.02
100,426.51

$3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49

2.947%
2.959
2.972
2.985
2.997
3.009
3.022
3.035
3.047
3.060

Schedule 2 shows that when the premium is amortized in equal instalments
the income during the first period is a little less than 3% of the book value of
the investment, while during the last period it is a little more than 3%. It is
apparent that the average rate of income is about 3% per period. In fact, the
return on a scientific basis should be exactly 3% because the bonds were pur
chased at a price to yield an effective rate of 6% per annum. Two methods of
computing this price are shown below.
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The present value of 1 due 10 periods hence at 3% is .74409391.
The present value of an annuity of 10 rents of 1 at 3% is 8.5302028.
First method—discounting all future benefits:
Par:
$100,000.00 X.74409391 =.............................................
$74,409.39
Coupons (annuity)
$3,500.00X8.5302028 =............................................
29,855.71

Total............................................................................ $104,265.10
Second method—discounting excess interest:
Nominal rate on par:
3 % of $100,000.00............................................ $3,500.00
Effective rate on par:
3% of $100,000.00 ........................................
3,000.00

Excess..............................................................

$500.00

Premium: $500.00X8.5302028 =............................................
Par.................................................................................................
Total.....................................................

$4,265.10
100,000.00

$104,265.10

A scientific accounting for the income on this investment and the amortiza
tion of the premium would result in credits to income of exactly 3% of the
reducing balance of the investment as shown in schedule 3.
Schedule 3
Schedule showing income at effective rate, 3%, on reducing investment, and
scientific amortization of premium

Period
Cost................
1..................... ............
2..................... ............
3..................... ............
4..................... ............
5..................... ............
6.................... ............
7..................... ............
8.................... ............
9..................... ............
10..................... ............

Income,
3% of
carrying
value
(1)

Cash
coupon
(2)

Amorti
zation
(3)

Carrying
value,
end of
period
(4)

$3,127.95
3,116.79
3,105.30
3,093.45
3,081.26
3,068.70
3,055.76
3,042.43
3,028.70
3,014.56

$3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00

$372.05
383.21
394.70
406.55
418.74
431.30
444.24
457.57
471.30
485.44

$104,265.10
103,893.05
103,509.84
103,115.14
102,708.59
102,289.85
101,858.55
101,414.31
100,956.74
100,485.44
100,000.00

$30,734.90

$35,000.00

$4,265.10

The figures appearing in this schedule are obtained as follows: The cost,
$104,265.10, was multiplied by 3% to determine the income of $3,127.95 for
the first period as shown in column 1. The cash interest of $3,500.00 was then
entered in column 2. The excess of the cash interest over the 3% income, or
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$372.05, was entered in column 3 and deducted from the cost to determine the
reduced carrying value of $103,893.05, shown in column 4. The income for
the second period was determined by multiplying this reduced carrying value
of $103,893.05 by 3%, (and so on).
The differences in the amounts taken up as income by the straight-line
method and the scientific method are shown in schedule 4.
Schedule 4
Statement showing error of computation of income by straight-line method
of amortization

Period
1..
2. .
3..
4. .
5..
6..
7..
8..
9..
10..

Error
for
period
(3)

Income
straight line
amortization
(1)

Income
scientific
amortization
(2)

$3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
3,073.49
Per column 3
of schedule 1

*
$54.46
$3,127.95
3,116.79
*
43.30
*
31.81
3,105.30
*
19.96
3,093.45
*
7.77
3,081.26
4.79
3,068.70
17.73
3,055.76
31.06
3,042.43
44.79
3,028.70
3,014.56
58.93
Per column 1
of schedule 3

Accumulated
error
(4)
$97.76
*
*
129.57
*
149.53
*
157.30
*
152.51
*
134.78
*
103.72
*
58.93

To illustrate the importance of correct procedure under certain circum
stances, let us assume that the bonds mentioned heretofore as the basis of our
illustration had been purchased by a testamentary trustee and that the income
was payable to a life tenant. The trustee should amortize the premium in
some manner, for if he does not do so he will impair the trust fund by paying
the life tenant during the five-year period a total of $4,265.10 which was
invested out of the corpus and will be lost at the maturity of the bonds.
Moreover, the trustee should amortize the premium scientifically, because the
securities were bought to yield 3% per period. But if the premium is amor
tized by the straight-line method the life tenant will receive during the first
period $54.46 less income than he is entitled to receive. If the life tenant
should die at the close of the fifth interest period he would have been defrauded
of income in the amount of $157.30 which he should properly have received,
as shown in column 4 of schedule 4.
While it has been more or less generally recognized that premium and dis
count should be amortized on an effective rate basis, this method has not
been as generally applied as it might have been if it were not for the mathe
matical difficulty of determining the effective rate of bonds bought at a price
not shown by bond tables, and this article is written with the hope of indicating
a method which can be applied for the determination of a scientific amortiza
tion without a knowledge of any more advanced mathematics than percentage.
It is realized that the method is not sufficiently simple to justify its use in
cases where no injustices or material inaccuracy results from the use of the
straight-line method. The intention is rather to suggest a workable procedure
*Income too small.
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4,265.10

R ate ...................................................

Net income .................... $30,734.90

Less prem ium .............

$3,131.13
3,118.32
3,105.51
3,092.70
3,079.89
3,067.09
3,054.28
3,041.47
3,028.66
3,015.85

(2)

1)

$104,265.10
103,838.59
103,412.08
102,985.57
102,559.06
102,132.55
101,706.04
101,279.53
100,853.02
100,426.51

Income

(beginning)

First approximations

Investment
$3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00
3,500.00

(3)

coupons
$104,265.10
103,896.23
103,514.55
103,120.06
102,712.76
102,292.65
101,859.74
101,414.02
100,955.49
100,484.15

(4)

Investment
(5)

Income

$3,187.90
3,116.83
3,105.38
3,093.55
3,081.33
3,068.73
3,055.74
3,042.37
3,028.61
3,014.47

Second approximations

Interest

Income
(6)
(7)
$104,265.10 $3,127.95
103,893.00 3,116.79
103,509.83 3,105.29
103,115.21 3,093.45
102,708.76 3,081.26
102,290.09 3,068.70
101,858.82 3,055.76
101,414.56 3,042.43
100,956.93 3,028.70
100,485.54 3,014.56

Investment

Third approximations

3.003044%

2.999947%

2.999997%

$4,265.10 $1,023,458.05 $30,734.90 $35,000.00 $1,024,514.75 $30,734.91 $,1024,497.84 $30,734.89

$426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51

(

Total interest ................ $35,000.00

10....................................

4 ...................................

3 ...................................
5 ...................................
6 ...................................
7 ...................................
8 ...................................
9 ...................................

2....................................

1 ...................................

Period

Premium
amortized,
straight
line

WORKING PAPERS TO DETERMINE SCIENTIFIC AMORTIZATION OF PREMIUM AND CORRECT INCOME

Schedule 5

(8)
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which can be applied in cases where the determination of an effective rate and
an amortization programme based on that rate are desired.
The application of this method is illustrated in schedule 5, which shows the
computation of the effective rate and the determination of a scientific amortiza
tion of the premium of $4,265.10 paid in the acquisition of the bonds described
in the foregoing illustration.
The procedure is explained as follows: The premium amortized each period
by the straight-line method is shown in column 1. The first amount in column
2 is the cost, or investment at the beginning of the first period. To this
amount is added the premium shown in column 1, to determine the approximate
investment at the beginning of the second period, or $103,838.59. Column
2 is footed and the net income of $30,734.90 is divided by the total of column 2
to determine the first approximation of the effective rate, or 3.003044%.
The amounts shown in column 2 are then multiplied by this rate to determine
the amounts shown in column 3, which are the first approximations of the
income.
Second approximations are made as follows: To the cost, $104,265.10, add
the income for the first period, $3,131.13, and deduct the cash interest of
$3,500.00 to determine the second approximation, $103,896.23, of the book
value of the investment at the beginning of the second period. Continue for
all periods; find the total of column 5, and the second approximate rate.
Determine the second approximations of the income, as shown in column 6,
by multiplying the investment amounts shown in column 5 by the second
approximate rate, 2.999947%. Third approximations are determined in a
similar manner.
The question, of course, arises as to how far these approximations should be
carried, because the true rate is not known in advance and the true income is
not known. A safe rule appears to be this: Note the differences between the
successive income approximations and, realizing that the error in the last
approximation will probably be considerably less than the difference between
the last and the preceding approximations, discontinue the work when the
differences are reduced to an inconsequential amount. For instance, there is
a difference of only 5c between the second and third approximations of the
income for the first period, and the work is therefore stopped at the third
approximation.
It will be interesting to compare the third approximation of the income as
shown in column 8 of schedule 5 with the true income as shown in column 1 of
schedule 3. Such a comparison will indicate that the third approximations of
income are exactly correct except that the approximate income of $3,105.29 for
the third period should be $3,105.30.
Schedule 6 shows the application of this method to a bond issue of $100,000
par value, due in 10 years, bearing 5%, and bought at a cost of $95,734.90.
The only difference between this illustration and the preceding one relative to
bonds purchased at a premium is that the discount accumulations, shown in
column 1, are added instead of deducted.
The results of the third approximations are accurate except as to the income
for the third period. The approximate income of $2,894.71 should be $2,894.70,
as shown in column 1 of schedule 7.
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$25,000.00
4,265.10

$4,265.10

$426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51
426.51

(1)

line

R ate, ..................................................

Total income,.............. $29,265.10

Total interest,
Add discount,

10....................................

3 ...................................
4 ...................................
5 ...................................
6 ...................................
7 ...................................
8 ...................................
9 ...................................

2 ...................................

1 ...................................

Period

straight

Discount
accumu
lated,

$2,868.99
2,881.77
2,894,56
2,907.34
2,920.12
2,932.90
2,945.68
2,958.46
2,971.25
2,984.03

(3)

Income
$2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00

coupons
(4)

2.996809%

$2,872.09
2,883.16
2,894.62
2,906.45
2,918.67
2,931.28
2,944.27
2,957.64
2,971.39
2,985.53

(6)

Income

3.000048%

$975,487.44 $29,265.10

$95,734.90
96,103.89
96,485.66
96,880.22
97,287.56
97,707.68
98,140.58
98,586.26
99,044.72
99,515.97

(5)

Investment

Second approximations

Interest

$976,541.95 $29,265.10 $25,000.00

$95,734.90
96,161.41
96,587.92
97,014.43
97,440.94
97,867.45
98,293.96
98,720.47
99,146.98
99,573.49

(2)

(beginning)

First approximations

Investment

WORKING PAPERS TO DETERMINE SCIENTIFIC ACCUMULATION OF DISCOUNT
AND CORRECT INCOME

Schedule 6

(8)

Income

3.000003%

$975,502.08 $29,265.11

$95,734.90 $2,872.05
96,106.99 2,883.21
96,490.15 2,894.71
96,884.77 2,906.55
97,291.22 2,918.74
97,709.89 2,931.30
98,141.17 2,944.24
98,585.44 2,957.57
99,043.08 2,971.30
99,514.47 2,985.44

(7)

Investment

Third approximations
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Schedule 7
Table of income and amortization (scientific method)
Income
3% of
carrying
value
(1)

Cash
coupon
(2)

$2,872.05
2,883.21
2,894.70
2,906.55
2,918.74
2,931.30
2,944.24
2,957.57
2,971.30
2,985.44

$2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00

$372.05
383.21
394.70
406.55
418.74
431.30
444.24
457.57
471.30
485.44

$29,265.10

$25,000.00

$4,265.10

Period
Cost..................
1...................... ..............
2...................... ..............
3...................... ..............
4...................... ..............
5...................... ..............
6...................... ..............
7...................... ..............
8...................... ..............
9...................... ..............
10...................... ..............

Discount
(3)

Carrying
value
end of
period
(4)

$95,734.90
96,106.95
96,490.16
96,884.86
97,291.41
97,710.15
98,141.45
98,585.69
99,043.26
99,514.56
100,000.00

This method may also be applied to serial bonds. To illustrate, let us assume
that $100,000.00 value of 5% bonds are bought on a 6% basis. The bonds are
payable in 5 equal annual instalments beginning at the end of the sixth year.
Schedule 8 shows the income and discount accumulations on the basis of the
3% effective semi-annual rate.
Schedule 8
Statement of income at effective rate of 6%

Period
Cost..............
1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............

Income
(3%)
(1)

Cash
interest
(2½%)
(2)

Discount

(3)

$2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,500.00
2,000.00
2,000.00
1,500.00
1,500.00
1,000.00
1,000.00
500.00
500.00

$312.67
322.05
331.72
341.67
351.92
362.47
373.35
384.55
396.09
407.97
420.21
432.81
345.80
356.17
266.86
274.87
183.11
188.60
94.26
97.08

$46,244.23 $40,000.00

$6,244.23

$2,812.67
2,822.05
2,831.72
2,841.67
2,851.92
2,862.47
2,873.35
2,884.55
2,896.09
2,907.97
2,290.21
2,932.81
2,345.80
2,356.17
1,766.86
1,774.87
1,183.11
1,188.60
594.26
597.08

461

Payments
on
principal
(4)

Balance
of
investment
(5)
$93,755.78
94,068.45
94,390.50
94,722.22
95,063.89
95,415.81
95,778.28
96,151.63
96,536.18
96,932.27
97,340.24
97,760.45
$20,000.00 78,193.26
78,539.06
20,000.00 58,895.23
59,162.09
20,000.00 39,436.96
39,620.07
20,000.00 19,808.67
19,902.93
.01
20,000.00

$100,00.00

The Journal of Accountancy
The determination of the scientific rate for serial bonds is usually regarded
as even more difficult than the determination of a scientific rate for bonds
payable in full at maturity and it is usually regarded as sufficiently accurate to
write off premium or discount on serial bonds by what is known as the bondsoutstanding method, which is illustrated in schedule 9.

Schedule 9
Statement of income per period—discount accumulated by bondsoutstanding method
Income,
Bonds
scientific
Period
outstanding Discount Interest Total
method
Error
(1)
(2)
(4)
(3)
(5)
(6)

1..............
2..............
3..............
4..............
5...............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18...............
19..............
20..............

$100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
100,000.00
80,000.00
80,000.00
60,000.00
60,000.00
40,000.00
40,000.00
20,000.00
20,000.00

$390.26
390.26
390.27
390.26
390.26
390.27
390.26
390.26
390.27
390.26
390.26
390.27
312.21
312.21
234.16
234.16
156.11
156.11
78.05
78.05

$2,500 $2,890.26 $2,812.67 $77.59
2,500 2,890.26 2,822.05 68.21
2,500 2,890.27 2,831.72 58.55
2,500 2,890.26 2,841.67 48.59
2,500 2,890.26 2,851.92 38.34
2,500 2,890.27 2,862.47 27.80
2,500 2,890.26 2,873.35 16.91
2,500 2,890.26 2,884.55
5.71
2,500 2,890.27 2,896.09
*
5.82
2,500 2,890.26 2,907.97 17.71
*
2,500 2,890.26 2,920.21 29.95
*
2,500 2,890.27 2,932.81 42.54
*
2.000 2,312.21 2,345.80 33.57
*
2,000 2,312.21 2,356.17 43.96
*
1,500 1,734.16 1,766.86 32.70
*
1,500 1,734.16 1,774.87 40.71
*
1,000 1,156.11 1,183.11 27.00
*
1,000 1,156.11 1,188.60 32.49
*
500
578.05
594.26 16.21
*
500
578.05
597.08 19.03
*

$1,600,000.00 $6,244.22 $40,000 $46,244.22 $46,244.23
Column 1 of schedule 9 shows the par value of the bonds outstanding during
each period. Column 2 shows the discount applicable to each period, the
amounts being determined by apportioning the discount in the ratio of the par
value of bonds outstanding during the given period to the total outstanding
during all periods. That is to say, $390.26, the discount for the first period, is
1/16 of the total discount of $6,244.22. The errors resulting from the applica
tion of the bonds-outstanding method are shown in column 6 of schedule 9.
Turning now to the determination of correct income by the suggested method
of repeating approximations, attention is directed to schedule 10. Column 1
shows the amounts of discount which would be amortized by the bonds out
standing method, the amounts being the same as those in column 2 of schedule
9. Column 3 shows the first approximations of the book values of the invest
ment during successive periods. For instance,$93,755.78 (line 1, column 3), the
investment at the beginning of the first period, plus $390.26, the discount amor
tized at the end of the first period, produces $94,146.04, the investment at the be
ginning of the second period. Also, $98,048.67, the investment at the begin* Income too small by bonds-outstanding method.
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Pay 
ments on
principal

Investment

First approximations
Second approximations
Income Interest Investment
Income
(1
)
(2)
(3)
(4)
(5)
... $390.26
$93,755.78 $2,805.60 $2,500
... 390.26
94,146.04
2,817.27 2,500
94,061.38
2,822.01
... 390.27
94,536.30
2,828.95 2,500
94,378.65
2,831.53
... 390.26
94,926.57
2,840.63 2,500
94,707.60
2,841.40
... 390.26
95,316.83
2,852.31 2,500
95,048.23
2,851.62
... 390.27
95,707.09 2,863.99 2,500
95,400.54
2,862.19
... 390.26
96,097.36
2,875.67 2,500
95,764.53
2,873.11
... 390.26
96487.62 2,887.34 2,500
96,140.20 2,884.38
... 390.27
96,877.88
2,899.02 2,500
96,527.54
2,896.00
... 390.26
97,268.15
2,910.70 2,500
96,926.56
2,907.97
... 390.26
97,658.41
2,922.38 2,500
97,337.26 2,920.29
... 390.27$20,000 98,048.67 2,934.06 2,500 97,759.64 2,932.97
... 312.21
78,438.94
2,347.25 2,000
78,193.70
2,345.95
... 312.2120,000 78,751.15 2,356.59 2,000 78,540.95 2,356.37
... 234.16
59,063.36
1,767.44 1,500
58,897.54
1,767.03
... 234.1620,000 59,297.52 1,774.45 1,500 59,164.98 1,775.06
... 156.11
39,531.68
1,182.97 1,000
39,439.43
1,183.25
... 156.1120,000 39,687.79 1,187.64 1,000 39,622.40 1,188.74
... 78.05
19,843.90
593.82
500
19,810.04
594.34
... 78.05 20,00019,921.95 596.15 500 19,903.86 597.15
.

(7)

$93,755.78 $2,812.84
94,068.62
2,822.08
94,390.63
2,831.74
94,722.16
2,841.69
95,063.56
2,851.93
95,415.18
2,862.48
95,777.37
2,873.35
96,150.48
2,884.54
96,534.86
2,896.07
96,930.86
2,907.95
97,338.83
2,920.19
97,759.12
2,932.80
78,192.09
2,345.78
78,538.04
2,356.16
58,894.41
1,766.85
59,161.44
1,774.86
39,436.50
1,183.11
39,619.75
1,188.60
19,808.49
594.26
19,902.83
597.09

(6)

Third approximations
Investment Income

594.26
597.08

* Estimated income too small.

Trial rate ...................................

Discount.............................

Interest...............................
$46,244.22

$40,000.00
6,244.22

2.9924503%

3.00018137%

3.0000253%

.01

Income,
scientific
(8)
(9)
(10)
Error
$93,755.78 $2,812.70 $2,812.67 $
2,822.05 .03
2,831.72 .02
2,841.67 .02
2,851.92 .01
2,862.47 .01
2,873.35
2,884.55 .01*
2,896.09 .02*
2,907.97 . 02*
2,920.21 .02*
2,932.81 .01*
2,345.80 .02*
2,356.17 . 01*
1,766.86 .01*
1,774.87
.01*
1,183.11
1,188.60

$6,244.22 $100,000 $1,545,362.99 $46,244.23 $40,000 $1,541,380.81 $46,244.20 $1,541,461.00 $46,244.23 $46,244.23

method

B. O.

Total income:

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

2.
3.
4.
5.
6.
7.
8.
9.

1.

Period

Discount

Schedule 10

WORKING PAPERS TO DETERMINE SCIENTIFIC ACCUMULATION OF DISCOUNT AND CORRECT INCOME
(AND COMPARISON OF RESULTS BY SCIENTIFIC method)
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ning of the twelfth period, plus $390.27, discount accumulated at the end of the
twelfth period, and minus $20,000.00, the payment on principal at the end of
the twelfth period, produces $78,438.94, the investment at the beginning of the
thirteenth period.
The items of income shown in column 4 are obtained by multiplying the
estimated investments in column 3 by the first trial rate, 2.9924503.
Second approximate investments are determined as follows: $93,755.78 in
vested at the beginning of the first period, plus $2,805.60, the income for the
first period, and minus $2,500.00, the cash collected at the end of the first
period, produces $94,061.38.
It will be noted that small differences exist between the second and third ap
proximations of the income, but the differences are so small that it is assumed
that the third approximations are very nearly accurate. In fact, a comparison
of the third approximations as shown in column 9, with the true income on a
scientific basis, as shown in column 10 will show errors not to exceed 3¢ in any
period.
The work of determining these figures is not by any means onerous if a com
puting machine is available.

Statement of Application of Funds
Editor, Students' Department:
Sir: Because: my interest has been stirred by Professor Esquerré’s discussion
of the subject of the “Statement of application of funds” in the May, 1925,
issue of the Journal of Accountancy, I have been tempted to prepare and to
offer for your consideration the following pages.
As a foundation for the discussion of the “Statement of application of funds,”
it is appropriate to define the word funds. Webster’s New International Dic
tionary gives us:
Funds:
Money and negotiable paper immediately or readily convertible into
cash; available pecuniary resources.
Available:
Capable of being of service; serviceable; valid; effectual.
Pecuniary:
Consisting of money.
Resources:
Pecuniary means; funds; money or any property that can be converted
into supplies.
The primary sense, then, of the word funds, is actual cash and valid demand
or bankable paper, and perhaps also marketable securities. In a secondary
sense, the scope of the word may be enlarged to include book accounts and
inventories of salable merchandise, but the qualification “pecuniary” must not
be lost sight of.
In the light of the primary definition, the statement of funds provided and
applied may well be limited to a statement of actual cash and valid paper, for
once this limit is passed in these days of scientific accounting the explorer
enters a region where capital losses, unexpired insurance, active and moribund
book accounts, obsolete merchandise and even provisions for depreciation and
appreciation lie in wait to trip and entangle him.
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The most valuable statement of funds is, in my opinion, that one which looks
forward to the future rather than backward over the past, namely:
The budget
Funds to be made available:
From cash balance at beginning of period.
From sales, rents, interest, etc.,—less items uncollected at end of period.
From collections of book accounts and notes.
From borrowings—less discounts.
From capital subscription, assessment or gift.
Funds to be applied:
To replenishment of inventories and to ordinary and necessary expenses,
—less unpaid at end of period.
To payment of obligations.
To acquisition of assets.
To dividends or capital distribution.
To cash balance at end of period.
As the budget is a statement of anticipation, a corresponding statement of
realization in similar form would doubtless be of interest and value for purposes
of comparison, but could not possibly serve any other useful purpose and might
be, in some hands, disastrously misleading, showing as it does only such facts
as have influenced the cash position during the period, without conveying any
information whatsoever as to any other changes that may have taken place in
the actual financial structure.
Passing now to the secondary definition, under whose terms we may take
into consideration “cash funds,” “asset funds” (vide Journal of Account
ancy, page 426) and perhaps even "fixed asset funds,” I am reluctantly led to
the following generality:
As a record of completed transactions in which capital losses, reserves,
accruals, deferred debits and deferred credits are involved, a statement so
arranged as to attempt to show what the cash transactions might or would have
been, had the financial transactions been cash transactions, becomes cumber
some and complicated, if not entirely unintelligible to layman and accountant
alike.
And that generality has brought me to the point where I will not attempt
to criticise in detail either of the formulae presented in Professor Esquerré’s
letter, but setting them aside, I will with your forbearance develop and present
a substitute, which in my opinion, should meet the requirements of accountant,
economist and client.
To the client, the questions of vital importance are:
Has my wealth increased or diminished?
Where is the gain?
What was lost?
These questions must be answered clearly and completely. The interests of
the accountant and economist may be considered purely academic.
A financial entity obtains new wealth (I beg to disagree with Professor
Esquerré, Journal, page 429) by:
(1) Capital contribution, by subscription or assessment.
(2) Cancellation of debt without consideration; receipt of gift.
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(3) Earning an operating or a capital profit.
And its wealth is diminished by its:
(1) Sustaining an operating or a capital loss.
(2) Assumption of debt without consideration; gift of assets.
(3) Distribution of earnings or capital.
A gain in wealth is evidenced by:
(1) Increase of assets, if in excess of increase of obligations.
(2) Relief from obligations, if in excess of decrease of assets.
And a loss of wealth is evidenced by
(1) Decrease of assets, if in excess of decrease of obligations.
(2) Use of credit, if in excess of increase of assets.
All the changes indicated above may be readily traced to the motivation of
six fundamental financial facts, mathematically positive and negative in their
nature, commonly recognized as debits and credits and as such grouped below:
Debits
Credits
(a) Increase of assets.
(x) Decrease of assets.
(b) Payment of debts.
(y) Use of credit.
(c) Decrease of wealth.
(z) Increase of wealth.

These financial facts are always found in conjunction as causes and results,
any one, any pair or all three of the debits being associated with any one, any
pair or all three of the credits in forty-nine possible combinations. The associ
ated facts in any combination act as forces, equal in amount but opposite in
direction (the physicist’s “couple”), and serve to alter the interrelation of the
elements composing the financial entity. These combinations of associated
facts may well be designated as financial transactions and the induced changes
in relation as changes in financial position.
The nine combinations of a and b with x and y do, and the combination of c
with z may affect financial position but none of these affects wealth. Of the
other thirty-nine combinations that affect both financial position and wealth,
it appears that certain ones will not stand the test of analysis, or stand in a
precarious position, e.g.:
Real estate............... $100,000.00

Cash............................ $50,000.00
Mortgage payable. .. 30,000.00
Surplus.......................
20,000.00
To record purchase of block X valued at $100,000.00 for cash $50,000.00 and
note secured by mortgage $30,000.00 or:
Real estate...............
$5,000.00
Surplus......................
1,000.00
Real estate................. $6,000.00
To record exchange of lot 1 block A (purchased 1912 for $6,000.00) for lot 2
block B valued at $5,000.00 or:
Real estate..................... $30,000.00
Surplus....................... $30,000.00
To record effect of appraisal of real estate made October 29, 1920 by Messrs.
Bland and Slick, at the request of Bim Gump, president.
Such transactions, however, will be dealt with on their merits by the auditor
before he can approach the preparation of his formal statements.
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It may be as well at this point to mention also the credits usually designated
as reserves, which are of three classes:
(1) Estimated adjustment of asset values, e.g., reserves for depreciation,
appreciation, depletion, bad debts, etc.
(2) Estimated accounts payable, e.g., reserves for taxes, legal expense,
bonuses, etc.
(3) Allocation of surplus to a definite purpose, e.g., reserves for sinking
fund, construction, etc.
These reserves come respectively under the headings x, y, and z, detailed above,
and the auditor must take pains to justify the financial transactions involving
the reserves to the same extent as any others.
Financial position is also altered by the action of such forces as pledge,
hypothecation, accommodation endorsement and various bailments. Such
transactions being temporary in their nature, and their ultimate results being
dependent upon contingencies that may or may not arise, are customarily,
and properly, referred to by notation or remarks set forth upon the exhibits
prepared for the purpose of showing financial condition, and discussed in the
text of the auditor’s report.
We are now ready to approach the problem of the Hall Manufacturing Com
pany. The audit notes furnished with the problem being brief, it is necessary
that they be amplified as follows:
Depreciation provided for the year was adequate. In the cases of certain
groups of fixed assets, depreciation was credited to the asset accounts, being in
addition to that credited to the reserve against other groups. All depreciation
had been charged to cost of production or operation.
All tools purchased during the year were charged to tools account. This
account was adjusted by a reduction of $5,000.00 at the end of the year to a
physical inventory priced as useful second-hand goods, the concurrent charge
being to cost of production
Patents valued at $34,000.00 are being charged off to general expenses over
a life of seventeen years.
Machinery which cost $7,000.00 was sold for $6,000.00. There was no
profit or loss on this sale, as the loss of value due to usage and passage of time
had been estimated exactly and charged to cost of operations in the prior years
during which the loss of value occurred, through the medium of depreciation,
the reserve set against this item amounting to $1,000.00.
The appraised increase of real estate was thoroughly discussed with re
sponsible officials of the company, and with the underwriters of the bonds, and
in view of all the facts disclosed, it was finally determined that the amount of
$30,000.00 was not an improper credit to surplus. The minutes of the board
of directors contain a resolution to the effect that this amount may not be dis
tributed as a dividend except in the case of liquidation of the company.
Federal income and profits taxes for the year are included in accounts
payable.
The necessary time for its preparation having elapsed we now turn to the
report of the audit of the books and accounts of the Hall Manufacturing Com
pany and read as follows:
“ . . . We have prepared and attach hereto:
Comparative balance-sheets at December 31,1919, and December 31,
1920 (Exhibit A) ’’
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Other exhibits are also named, and after certain explanations and remarks,
but prominent in the report, as in fact it constitutes the skeleton upon which
the report is constructed, and answers the three vital questions of the client, we
find the caption:

Financial Changes
“The net worth of your company has increased during the year under review
in the amount of $23,950.00, derived as follows:
“Net profit for year (Exhibit “...”).................................. $8,950.00
Appreciation of value of real estate as shown by appraisal 30,000.00

Less—Dividends paid...........................................................

$38,950.00
15,000.00
$23,950.00

This increase of net worth is reflected in changes in the positions of your
various assets and liabilities, as shown on the comparative balance-sheets
(exhibit “A”) and briefly summarized below:
“Reduction of accounts and notes payable, and
bank loans..................................................
$65,000.00
Net increase of fixed assets (including $30,000.00 due to appraisal of real estate), less
depreciation...................................................
81,000.00
Net increase of current assets (inventories,
cash, and customers’ accounts less reserve). .
500.00
Increase of deferred charges...............................
2,450.00 $148,950.00
Less:
Reduction in investments...............................
$25,000.00
Additional bonds issued..................................
100,000.00 125,000.00
Increase of net worth...................................

$23,950.00”

Our client sees what he made and where it is. He can even “roll his own "
little statement of “funds”: Provided from operating profits, investments, and
bonds $133,950.00, less tied up in additional current and deferred items, $2,950.00, net $131,000.00; applied to payment of dividends, payment of notes, and
increases in fixed capital (excluding $30,000.00 that was not provided from
operating profits or other tangible source) $131,000.00. Concise and to the
point.
The above statement has a further merit of great flexibility. In cases of
extreme or startling variation of any particular asset or liability the fact may
be brought out by segregation of the various items of the group in which it
occurs, giving the variable quantity a prominent place in the statement of
financial changes, and again grouping the inconsequential items.
I trust that you will find that the foregoing discussion, invited by your
correspondent, Professor Esquerré, is worthy of a place in your valued publi
cation, as a contribution to the art and science of expressing facts.

Yours very truly,

Fred L. Humphrey.

San Francisco, California.
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The Hall Manufacturing Company
Comparative balance-sheets at December 31, 1919, and December 31, 1920
Increase
or
Dec. 31,1919 Dec. 31,1920 decrease*
Current assets:
Cash................................................
$3,200.00*
$1,800.00
$5,000.00
1,700.00
30,500.00
Accounts receivable—less reserve
28,800.00
Raw materials...............................
2,500.00
14,500.00
12,000.00
1,500.00
Goods in process...........................
17,500.00
16,000.00
Finished goods................ ..............
2,000.00*
19,000.00
21,000.00

$82,800.00

Investments.......................................
Fixed assets:
Land (see note).............................
Buildings and machinery (less
depreciation)..............................
Tools...............................................
Patents...........................................

$83,300.00

$25,000.00

$25,000.00*

$70,000.00 $100,000.00

$30,000.00

185,000.00
26,000.00
30,000.00

241,000.00
23,000.00
28,000.00

$311,000.00 $392,000.00
Deferred charges:
Discount on bonds........................
Advances to salesmen..................
Unexpired insurance.....................

Current liabilities:
Accounts payable..........................
Notes payable...............................
Bank loans.....................................

Bonds issued and outstanding........

$500.00

56,000.00
3,000.00*
2,000.00*
$81,000.00

$500.00
300.00

$2,000.00
1,000.00
250.00

$2,000.00
500.00
50.00*

$800.00

$3,250.00

$2,450.00

$419,600.00 $478,550.00

$58,950.00

$35,000.00
25,000.00
20,000.00

$10,000.00
5,000.00

$25,000.00*
20,000.00*
20,000.00*

$80,000.00

$15,000.00

$65,000.00*

$200,000.00 $300,000.00 $100,000.00

Total liabilities...................... $280,000.00 $315,000.00

$35,000.00

Net worth:
Capital stock, authorized and
issued.......................................... $100,000.00 $100,000.00
Reserve for construction..............
16,000.00
20,000.00
Surplus............................................
23,600.00
43,550.00

$4,000.00
19,950.00

$139,600.00 $163,550.00

$23,950.00

$419,600.00 $478,550.00

$58,950.00

Note.—Appreciation of land, $30,000.00, was credited to surplus December
31, 1920.
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